
Technetium-99m-iron ascorbic acid was first in
troduced as a kidney scanning agent (1 ) and then
recommended for brain scanning (2). Later the ad
dition of diethylenetriaminepentaacetic acid (DTPA)
was thought to give improved biologic properties,
and a commercial product containing iron, ascorbic
acid, and DTPA for labeling with oomTcwas intro
duced (3). Another method of labeling DTPA with
OOmTcusing stannous tin as the reducing agent (4)
was developed and has more recently become com
mercially available (5). This paper reports on renal
clearances (6â€”8)and kidney and liver time-course
distributional studies of two commercial O9mTc
DTPA chelates and of DomTc@ironascorbic acid in
mice. Also in mice, a transplantable brain tumor has

been used for studies of the pharmacokinetics of
these compounds in the experimental brain tumor
and related tissue time-course relationships (9â€”11).

MATERIALS AND METHODS

Radiopharmaceuticals. Technetium - 99m - (Sn)
DTPA was prepared in our laboratory using a com
mercially available kit*. This material was prepared
according to directions provided by the manufac
turer. Column gel chromatography of this product
indicated that more than 95 % of the material was
in the true DTPA chelate form (12).

Technetium-99m-(iron ascorbic acid) DTPA was
prepared in our laboratory using a commercially
available kitt. Preparations of this material usually
have 90â€”100%of the Â°9@Tcactivity in a complexed
or nonpertechnetateform asdeterminedby thin-layer
chromatography. Technetium-99m-iron ascorbic acid
was prepared using ingredients from the same lot of

C DTPA Kit, Diagnostic Isotopes, Inc., Upper Saddle
River, N. J. 07458.

t Renotec,E. R. Squibband Sons,Inc., Radiopharma
ceutical Dept., New Brunswick, N. J. 08903.

commercial kit used for the preparation of 99mTc@
(iron ascorbic acid) DTPA (Renotec) except that
the DTPA was eliminated from the preparation.

Renal clearance procedure. The method for the
measurement of renal clearance has been described
previously in detail (6-8) . In summary, male Yale
Swiss mice averaging 20 gm in weight and without
brain tumors were employed. The mouse was in
duced to urinate, the penis ligated, and injections
were made through the tail vein. A minimum of six
mice were used for each point. At the end of the
experimental time period the animals were eu
thanized, a heart's blood sample was obtained, and
the urine quantitatively collected by dissection and
intact bladder removal. Blood concentration and
cumulative urine excretion curves were drawn to

correlate blood levels of radioactivity with urine con
tent. Time-course studies of the radiopharmaceuticals
in liver and kidney were done simultaneously.

Mouse tumor and distribution studies. The mice
employed were of the Yale-Swiss strain. The trans
plantable brain tumor was induced originally by
methylcholanthrene in 1951 and has been carried
since that time by weekly transplantations. The tech
nique of transplantation has been described pre
viously in detail (9,10,13) and may be summarized

as follows: mice were studied on the eighth or ninth
day following transplantation when the tumor had
grown to a size of approximately 65 mg. The labeled
compound was injected into the tail vein, care being
taken to avoid infiltration. Mice were left undisturbed
with food and water present from the time of injec
tion to the time of tissue sampling when they were
quickly euthanized. Samples of blood, tumor, brain,
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muscle, and skin were removed, weighed, dissolved
in nitric acid, counted, and compared with a stand
ard representative of the total dose injected.

Evaluation of results. The average value of data
obtained from at least six mice was used for each
data point. For eachexperimentalpoint, the Stu
dent's t-test of significance was used to evaluate
differences between groups of animals with an arbi
trary level of significance chosen as p < 0.05. The
renal clearances of radiopharmaceuticals were stand
ardized to a 1.73-m2 surface area and compared
with the clearance of inulin-'4C-carboxyl whose
clearance closely approximates that of inulin, the
accepted standard for the measurement of glomerular
filtration rate. This comparison permitted an esti
mation of the amount of tubular excretion (TE) or
tubular reabsorption (TR) associated with each
compound.

RESULTS

Renal clearance. Figure 1 gives the blood disap
pearance curves for the three compounds in mice
after single intravenous injection. Percent dose per
milliliter blood is plotted against time. Individual
midperiod blood values, B, are calculated from the
equation

B1 â€”B2
2.3logB1/B2

and, as described in previous publications, the plasma
value, P, is calculated by the equation

B 1805
P_l+(RBC/p)X -

Figure 2 shows the cumulative urinary excretion
curves in mice of the three labeled compounds after
single intravenous injections. Since these curves rep
resent total or cumulative urinary excretion at any
time period, the urinary concentration is equal to
UV in the classical clearance equation, and it is
determined from the equation

UV
â€” period (mm)

Using data derived from Figs. 1 and 2, renal clear
ance values for blood are determined using UV/B
and for plasma using UV/P. The average blood and
plasma kidney clearances in mice for the three
OomTc4abeled compounds are given in Table 1. To
allow for necessary â€œmixingtimeâ€•within the mouse,
clearance data from 0 to 5 mm was not taken for
rapidly excreted substances and from 0 to 10 mm
for more slowly excreted substances ( 7) . Techne
tium-99m-(Sn) DTPA is cleared considerably faster
than the other two compounds. For ready compari
sons of the renal clearances of the three compounds,
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FIG. 1. Bloodconcentrationin miceof wmTc@Iabeledcom
pounds after single intravenous injection.
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FIG.2. Cumulativeurinaryexcretionfrommiceof @@mTc.
labeled compounds after single intravenous injection.

a clearance ratio graph is constructed (Fig. 3) . The
ratio of the average clearance of the substance at
high and low concentrations to inulin is plotted
against percent dose per milliliter in the plasma.
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TABLE 1. AVERAGE KIDNEY CLEARANCE
IN MICE OF 99mTcCOMPOUNDS

wmTc (iron

ascorbic @mTc@iron
SsmTc acid) ascorbic

(Sn) DTPA DTPA acid

Blood clearance
(mI/mm) 0.8331 0.2256 0.1501

Plasma clearance
(mI/mm) 0.5097 0.1434 0.0916

Labeled compound
or carrier

Body dose DoseAverage

plasma concentration
andrange/mI(lLg)

(gig/gm BW)(cpm%)(@ig%)

H2.960.597.80â€”4.720.36â€”0.82L

0.580.820.35â€”0.860.50â€”?
.22
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Table 2 lists the renal clearance evaluation in
dices for the three ODmTc@labe1edcomplexes and
for inulin-1 4C-carboxyl and iodohippurate sodium
131 I(OIH) . Clearance indices for the latter two

standards have been reported in detail previously
(6,7) . All clearance values are standardized to a
1.73-m2 surface area.

Only @â€˜Tc-(Sn)DTPA is cleared rapidly enough
to give clearance values at both high and low blood

and plasma concentrations. The average plasma
clearance values at low and high plasma concentra
tions are I 38.9 and 85.6 ml/min, respectively. It
is cleared 2.48 times as rapidly as inulin at low
plasma concentration and 1.53 times as rapidly as
inulin at high plasma concentration. The material
is. cleared 59.7% by TE at low plasma concentra
tion and 34.6% by TE at high plasma concentration.

Technetium-99m-(iron ascorbic acid) DTPA is
found to have an average renal plasma clearance of
29.5 ml/min at high plasma concentration. It is
cleared 0.53 times as fast as inulin, with about 47%
retained by tubular reabsorption.

Technetium-99m-iron ascorbic acid is cleared the

TABLE 2. 99mTc

Inulin clearance (ratio I .0) is used as a standard.
Substances with an average clearance value appear
ing above the inulin line are cleared by glomerular
filtration (OF) and TE. Those with values which
appear below the inulin standard line are assumed
to be reabsorbed by the tubules (TR). Sample cal
culations for TE and TR are given on the graph.
Technetium-99m-(Sn)DTPA is cleared by OF plus
TE; technetium-99m-(iron ascorbic acid) DTPA and
99mTc@ironascorbic acid are cleared by OF followed
by TR.

2.27
254.0 12J 0J4â€”5.88

5.77
1.88â€”74.94

0.09
0.04â€”0.20

L 0.45
0.22â€”1.00

â€œC-inulin@

â€œ@I-Hippuran'(OIH) purifIed (standard) free iodide = 0.29Â°!.

9Ã¸mTc(Sn)DTPA'

20.0 1.0

142.0 7.1
H 4.01
7.15â€”973

5.69
7.63â€”73.82

(a).
@mTcironasco@ic acid

9@mTcironDTPA

12.36
(a) 286.0 14.3 H 4.32 (a) 6.06â€”25.94

2.12â€”9.07 6.13
(b) 142.0 7.1 (b) 3.01â€”72.88

19.91
14.3 H 6.96@ 71.10â€”35.35

3.88â€”23.36 19.91

14.3 (b) 11.10â€”35.35

(b)'

(a)Â°

(b)Â°

(a) 286.0

(b) 286.0

iron

somicascorbic acid

. The substance calculated.

t Extrapolatedto a 1.73 m' surfacearea UV/Bor UV/P. 1.73/0.114 W21'F 206.0for a 20-gmmouse.
L, low concentration of substance in blood or plasma/mI : : 0.1â€”1.0Â°f. dose.
H, high concentration of substance in blood or plasma/mI : : 1.0 and over /. dose.
RBC/P, red blood cells to plasma ratio. .
Cx, renal clearance of substance under investigation,
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uv/PdeviationUV/BtUV/PtRatio(UV/P)TR(â€”)from
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slowest of the three compounds, with a high-con
centration renal plasma clearance of 18.9 ml/min.
It is cleared 0.34 times as fast as inulin with an esti
mated 66% being reabsorbed by the tubules.

Kidney-liver studies. Figure 4 shows a time-course
plot of the three compounds in the kidney of normal
mice after single intravenous injections in which
percent dose per total organ is plotted against time.
There are significant differences between the (iron
ascorbic acid) DTPA and the (Sn) DTPA com
pounds (p < 0.001 ) for all time periods of 20 mm
and over. There are significant differences (p < 0.01
and p < 0.02, respectively) between the (iron)
ascorbic acid) DTPA and the iron ascorbic acid
compound only at the 20- and 30-mm points.

Figure 5 shows the variation of percent dose per
organ (liver) with time. There are obvious signifi
cant differences between the values for the 99mTc_
(Sn) DTPA and the other two uOfhTc@Iabeledcom
pounds. When the values for 99mTc..(iron ascorbic
acid) DTPA and 99@'Tciron ascorbic acid are com
pared, there are significant differences (p < 0.01)
only at the 10-, 20-, and 30-mm points.

EVALUATION INDICES

Figure 6 shows the kidney-to-liver and kidney
to-blood ratios of the three labeled compounds
plotted against time. Again, the great similarity of
the behavior of ft9mTc.(jron ascorbic acid) DTPA
and Â°t1@Tc-ironascorbic acid can be seen. The kid
ney-to-liver ratios of @â€˜@â€˜Tc-(Sn)DTPA are consist
ently greater than the ratios of the other two com
pounds. The kidney-to-blood ratios of the (Sn) DTPA
compound are also greater than those of the other
two compounds after the 30-mm period. Unfortu

nately, the total activity in the kidney of the
(Sn) DTPA chelate is also much less.

Tumor-tissue localization of radioactivity. In
Table 3 the percent of injected dose per gram with
standard deviation for each of the three compounds
in tumor, brain, blood, skin, and muscle at 10, 20,
30, 60, 120, 180, and 240 mm after injection is
seen. It is apparent that the distribution of O9mTc@
(Sn) DTPA differs from that of 99mTc@(ironascorbic
acid) DTPA and 99mTciron ascorbic acid. This dif
ference can be seen in Fig. 7 which shows the
variation of mean percent dose per gram of tumor
content with time. There are significant differences

0.00 0.00 101.2 56.1 1.00 0.00

0.44 0.63 221.1 190.0
Avg. 215.4

190.6 153.3 3.36 2.73 +70.2 +63.4 Standard

0.04 0.19 199.9 137.7
Avg. 171.6

138.9 85.6 2.48 1.53 +59.7 +34.6 â€”27.1 â€”44.2

0.100.20â€”46.7â€”29.5â€”0.53â€”â€”47.0â€”â€”80.80.060.17â€”31.0â€”18.9â€”0.34â€”â€”66.0â€”â€”87.7

Cis, renal clearance of inulin (GFR).
TR, (tubular reabsorption) ratios of CIN-Cx X 100.
TE, (tubular excretion) ratios of CX-CIN/CX X 100.
The values of the labeled compounds in the plasma can be calculated from the cpm % multiplied by the body dose injected.

For example, if the cpm % dose/mi plasma was 2.27 and the body dose was 254.0 @g,the average plasma concentration would
be 0.0227 X 254.0 = 5.77 @cg%.
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for all time periods (p < 0.02 â€”p < 0.001 ) be
tween OomTc4ron ascorbic acid and O9mTc@.(5n)
DTPA, while there is significant difference (p <
0.05) between 9OmTc@ironascorbic acid and OomTc@
(iron ascorbic acid) DTPA only at the hour time
period. The mean percent dose per gram of tumor
of 99mTc@(Sn) DTPA falls below 1 % beyond the

30-mm point. The tumor content of the other two
compounds is significantly higher for the duration
of the study.

In Fig. 8 the tumor-to-tissue ratios of the three
9omTc@labeled compounds are compared. There are
significant differences (p < 0.02 â€” p < 0.001)
between tumor-to-brain ratio of Â°9@@Tc-ironascorbic
acid and 99@'Tc-(Sn) DTPA at and beyond the 30-
mm time period. There are apparent significant dif
ferences between oDmTc_iron ascorbic acid and
99@'Tc.@(ironascorbic acid) DTPA only at the 2- and
3-hr time periods.

Although there are some apparent significant dif
ferences (Fig. 8) between 99@Tc-(Sn) DTPA and
the other two compounds in tumor-to-blood, tumor
to-skin, and tumor-to-muscle ratios, these are of little

10 importance because of the low tumor content of the
99@'Tc-(Sn)DTPA.

DISCUSSION

It is well known that chemical and biologic ac
tivities of ions are modified when used with chelating
agents such as DTPA. Recently, complexes of flamIn,
169Yb,and 99hlTcchelated with DTPA have been
introduced as new radiopharmaceuticals for several
diagnostic functions (14â€”19) . These chelates have
expanded the areas of interest developed by other
investigators using labeled iron ascorbic acid com
plex (1,2,20,21 ) . Because of the ideal radiation
properties of 99@'Tc, there has been special interest
in the chelates and complexes of this radionuclide.
All three of the DOmTccomplexes discussed here
have been reported on for kidney scanning, renal
function testing, and brain tumor imaging.

Renal studies. Harper, et al (1 ) introduced 99mTc@
iron ascorbic acid complex as a renal scanning agent
and showed through the use of a double-label tech
nique that radionuclides o9mTc and 59Fe remained
associated and that the complex had physical and
biologic characteristics different from either pertech
netate or ferric chloride. Winston, et al (20) made
a critical evaluation of the iron ascorbic acid com
plex and concluded that it was an adequate but not
outstanding renal scanning agent. In eight patients
studied, they reported that the complex was cleared
considerably slower than inulin and that the complex
to inulin clearance ratio was 0.36. The average
plasma renal clearance of inulin in their subjects

TE: CrX-CrIN/CrXxIOO

.1 I.0

Sn-DTPA

.8

.6

.4

.2
0

â€”0 99â€•Tc.Sn.DTPA@ 99Â°Tc@Iro'Asc@@bic Acid-DTPA â€” â€”@9smTc_I,on.Ascorbic Acid

CPMÂ°/000SE/ml PLASMA

FIG. 3. Clearanceratiosof @mTc.labeiedcompoundscompared
with inulin and orthoiodohippurate.

S

2

FIG.4. Time-courseplotof percentdoseperorgan(kidney)
of SemTclabeled compounds.

â€”C 99mTc.S,.DTPA 0 99mTc.Ir@.Asco,b@AcidDTpA@ â€”@S9mTc.Iro,Ascorbic Acid

5 @if@ .@ @:

Â°@2@@O@

MINUTESPOSTINJECTION

FIG.5. Time-courseplotof percentdoseperorgan(liver)of
@@mTc@labeledcompounds.

MINUTESPOSTINJECTION

838 JOURNAL OF NUCLEAR MEDICINE



510 20 30 60 90 20

O\@@@

.â€˜@........ :<@@â€” â€” â€” â€” â€” â€”@

@ -@

.@

I/rAc<@01<0@<001,<o@

Sii@OTPA

P<o2<.p@ ooi

01703305 I

HOURSPOSTSINGLETVINJECTION

FIG. 7. Time-courseplotsof percentdoseper gramof tumor
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complex, then the difference in plasma clearance
between the latter and o9mTc@(ironascorbic acid)
DTPA should be the contribution of the DTPA
chelate. Setting up a simple proportion, it can be
estimated, based on clearance data, that an average
of 12.4% of U9mTc(iron ascorbic acid) DTPA is in
the form of true DTPA chelate.

Brain tumor studies. Atkins, et al (22) have shown
that 99@'Tc-(Sn) DTPA is essentially identical to a
99@'Tc-(Fe ) DTPA prepared earlier ( 16 ) in physical
and biologic properties. Of the former, they state
that their experience with the compound had been
so favorable that it is now used routinely as a brain
scanning agent. The experience of Brookeman, et al
(17) and of Haynie, et al (25) with ftomTc@(ironas

RENAL CLEARANCE AND BRAIN TUMOR LOCALIZATION OF OOmTc COMPOUNDS

was 59 ml/min, and the average renal plasma clear
ance of the complex was 24 ml/min. An average of
19.7% of the activity in the blood was bound to
the red blood cell. These figures agree surprisingly
well with our mice data when the clearances are
normalized to 1.73 m2 surface area. From Table 2
it can be seen that our complex-to-inulin ratio is
0.34 based on values of inulin renal plasma clear
ance of 56. 1 ml/min and complex renal plasma
clearance of 18.9 mI/mm. The red blood cell bind
ing in our mice is 6â€”17% of the activity in the
blood.

Hauser, et al (21 ) have reported on the renal
uptake of DOmTc4ronascorbic acid complex in man.
Our work in mice (Fig. 4) shows a greater and
more prolonged uptake in the kidney of the 99mTc@

iron ascorbic acid and the 99mTc@(iron ascorbic
acid) DTPA compounds than of the 99@'Tc-(Sn)
DTPA.

Although our clearance values were found to be
closely reproducible, they should not be compared
with values in man or other species. The use of these
radiopharmaceutical indices (RPF, RBF, TE, and
TR) at low and high plasma concentrations is based
on a simplified view of the complex clearance func
tion of the kidney. This view does not take into con
sideration such complicating factors as plasma
protein binding, bidirectional tubular transport, si
multaneous secretion and reabsorption, and others.
These complicating factors may be necessary in de
tailed clearance studies but are not necessary in the
use of clearance as a bioassay for evaluating and
comparing radiopharmaceuticals. Klopper, et al (18)
have worked with dogs and humans in the evaluation
of OftmTc(5n) DTPA, and concluded that it can be

used for estimating glomerular filtration rate. Our
radiopharmaceutical indices show that in mice
59.7% of the 99@Tc-(Sn)DTPA is cleared by
tubular excretion.

In a series of papers (22â€”24), the Brookhaven
group has made other intercomparisons of this group
of labeled compounds. Using Sephadex column chro
matography, it has been shown that 99@Tc-(Sn) DTPA
is a true chelate with over 95 % of the activity
chelated by the DTPA. In their studies, oomTc@(iron
ascorbic acid) DTPA had only 12â€”22% of the ac
tivity chelated by DTPA and 9â€”16% in the form of
pertechnetate. Our clearance data in mice can be
used to estimate the amount of chelation in OomTc@
(iron ascorbic acid) DTPA. If one assumes the mouse
renal plasma clearance of 99@'Tc@(Sn)DTPA (85.6
ml/min) to be the clearance of a completely chelated
substance (12) , and the renal plasma clearance of
99mTc4ron ascorbic acid complex ( 18.9 ml/min)
to be the baseline clearance of iron ascorbic acid
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(Sn) DTPA is the poorest and the activity disappears
from the tumor the most rapidly. The average
tumor-to-brain tissue ratios of DomTc@ironascorbic
acid and OOmTc(iron ascorbic acid) DTPA are also
similar and are better than the tumor-to-brain ratio
of 99mTc(Sn) DTPA. Based on these observations,
it would appear that O9mTc.ironascorbic acid with
out DTPA merits further investigation as a brain
scanning agent.

The advantage of our study over previous inves
tigations (15,26) is that we have evaluated tumor
uptake in mice using implantations of tumor directly
into the brain whereas most other authors have used
tumors planted subcutaneously. The validity of using
a subcutaneoustransplantable tumor as a model for
intracranial neoplasms in man for the comparison
of scanning agents has been a continuing source of
concern and is discussed by Soloway, et al (27).
One of the advantages of having the tumor implanted
into the brain is that the pressure and vasculature
are more analogous to that of the clinical condition
than when a tumor is implanted subcutaneously.
Our tumor-to-brain ratios are consistently lower than
those obtained with subcutaneously transplanted
tumors. We also have previously emphasized the

:=;*:;E=.@:@T::@.____0@ :@ importance of the ligature technique (9) to prevent

redistribution of blood and isotope after death. With
out use of the ligature our tumor-to-brain ratios are
almost double those obtained with it.

In Table 4, we have added these compounds to
our list of brain scanning agents and related maxi

. . mum tumor uptake in mice (irrespective of time)

3 4 to average blood renal clearance (1 1 ) . There is a

Ã§ontinued striking inverse relationship. The slower
the blood clearance, the greater the maximum tumor
uptake. We have commented on this previously.

Post-single-intravenousinjection(hr)0.170.330.5IIiillI

IiillI ii ill
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2.63
Â±0.48

0.28
Â±0.04

5.29
Â±0.88

3.89
Â±0.69

1.29
Â±0.13

0.98

Â±0.39
0.26

Â±0.08
1.09

Â±0.26
1.15

Â±0.53
0.37

Â±0.11

1.80
Â±0.81

0.21
Â±0.03

2.94
Â±0.74

2.77
Â±0.60

1.03
Â±0.39

2.52
Â±0.55

0.30
Â±0.10

3.85
Â±0.84

2.99
Â±1.48

1.10
Â±0.40

2.09 2.79 3.19 1.41 2.44
Tumor Â±0.26 Â±0.54 Â±0.85 Â±0.31 Â±0.77

. 0.22 0.39 0.38 0.21 0.25
Brain Â±0.05 Â±0.08 Â±0.10 Â±0.12 Â±0.07

3.66 9.52 11.03 1.40 3.71
Blood Â±0.44 Â±3.30 Â±2.89 Â±0.38 Â±0.76

. 4.30 8.23 535 1.84 3.39
Skin' Â±7.16 Â±2.24 Â±077 Â±0.61 Â±0.80

1.21 2.82 2.57 0.53 1.06
Muscle Â±Q.25 Â±033 Â±0.@ Â±0.23 Â±029

.Correctedfor30%fur.(for100%skinmultiplyby1.43(100/70)]@
(I) @mTc-SnDTPA; (ii) Â°Â°mTc-iron-ascorbicacid DTPA; (ill) Â°Â°mTc-ironascorbic acid.
Each data point is the average of six animals with standard deviation.

corbic acid) DTPA as a brain scanning agent have
also been favorable. Stapleton, et al (2) call the
99@'Tc-ironascorbic acid complex a good brain scan
ning agent. In our test system, this complex shows
the best and most prolonged tumor uptake with the
OOmTc-(iron ascorbic acid) DTPA complex giving
quite similar results. The tumor uptake of @@mTc@
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FIG. 8. Tumor-to-brain,tumor-to-blood,tumor-to-skin,and
tumor-to-muscle ratios with time of @mTc.iabeled compounds.
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TABLE 3. COMPARISON OF TECHNETIUM
IMPLANTED SARCOMA IN PERCENT



(hr)12III

I3 II @4I@ Illii IIII@

Maxi
HighestUV/Bmum%clear

tumor:dose/gmance'brainTumor

scanning agents tumor(mi/mm)ratios

RENAL CLEARANCE AND BRAIN TUMOR LOCALIZATION OF @tmTcCOMPOUNDS

COMPOUNDS IN VARIOUS TISSUESIN MOUSE BRAIN
OF INJECTED DOSE/GRAM

Post-single-intravenous injection

0.471.481.890.251.491.750.171.021.400.111.291.41Â±0.24Â±0.30Â±0.23Â±0.06Â±0.39Â±0.31Â±0.04Â±0.31Â±0.36Â±0.04Â±0.19Â±0.450.140.180.280.150.310.230.080.220.190.070.240.19Â±0.07Â±0.05Â±0.08Â±0.07Â±0.14Â±0.04Â±0.03Â±0.07Â±0.07Â±0.04Â±0.13Â±0.070.231

.252.720.1 21 .282.300.080.691.260.040.660.88Â±0.15Â±0.17Â±0.56Â±0.06Â±0.32Â±0.40Â±0.01Â±0.09Â±0.10Â±0.01Â±0.29Â±0.160.261.121.920.181.291.460.190.721.420.150350.90Â±0.13Â±0.25Â±0.32Â±0.06Â±0.77Â±0.12Â±0.07Â±0.13Â±0.50Â±0.04Â±0.31Â±0.220.100.400.550.050.380.540.050.240.290.020.250.31Â±0.09Â±0.11Â±0.18Â±0.02Â±0.12Â±0.12Â±0.02Â±0.05Â±0.04Â±0.01Â±0.11Â±0.04

logically closely related to Â°9@'Tc-ironascorbic acid.
Though care must be taken in extrapolating results
in mice to humans, these results also suggest that
there may be some advantages of the latter two
compounds over the true DTPA chelate in both
kidney and brain tumor localization studies.
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